Atypical response to tactile input is associated with greater socio-communicative impairments in individuals with autism spectrum disorder (ASD). The current study examined overt orienting to caregiver-initiated touch in 12-month-olds at high risk for ASD (HRA) with (HRA+) and without (HRA−) a later diagnosis of ASD compared to low-risk comparison infants. Findings indicate that infants that go on to receive a diagnosis of ASD may more frequently fail to shift their attention in response to caregiver touch and when they do, they may be more likely to orient away from touch. Additionally, failure to respond to touch predicts ADOS severity scores at outcome suggesting that atypical response to touch may be an early indicator of autism severity.
Since adaptive allocation of attention to surrounding input is crucial to the development of social communication (Ibanez et al. 2008) , early attentional dysfunction could impact the emergence of later-developing social communication. Children with ASD exhibit early and pervasive difficulties in attention modulation (Keehn et al. 2013 ) and show restricted and selective attentional patterns at the expense of attending to the crucial aspects of the social environment (Lovaas et al. 1979) . For example, Dawson et al. (1998 Dawson et al. ( , 2004 have demonstrated that deficits in orienting to auditory social information is related to poor joint attention and is associated with concurrent and later language abilities in children with ASD. Similar evidence of impaired attentional shifting to people and objects has been reported in the visual domain based on retrospective video analysis of 9-to 12-month-olds (Baranek 1999) , prospective longitudinal studies of infants at high risk for ASD (Sacrey et al. 2013) , and analysis of 20-month-olds with ASD (Swettenham et al. 1998) . Together, these studies suggest that atypical attentional orienting to both auditory and visual information is present during early development in children with ASD.
Touch, another key channel through which we receive social information (Gallace and Spence 2010) , is one of the first senses to develop (Gottlieb 1971; Maurer and Maurer 1988) , and plays a vital role in human interactions (Dunbar 2010; Hertenstein et al. 2006) including, bonding (Field 2001) , secure attachment (Weiss et al. 2000) and Electronic supplementary material The online version of this article (https ://doi.org/10.1007/s1080 3-019-04021 -0) contains supplementary material, which is available to authorized users.
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reducing distress (Hertenstein 2002) . Importantly, the reward value associated with social touch can influence neural and social development throughout an individual's lifespan (Cascio et al. 2018) . Furthermore, because maternal touch occurs frequently and affects the quality of mother-child dyadic interactions, for example, by increasing positive affect in infants (Stack and Muir 1992) , it may facilitate the development of early social communication skills. Recent findings suggest that touch may support infants' speech perception (Seidl et al. 2015) and that early language input is often coupled with caregiver touch (Abu-Zhaya et al. 2017; Nomikou and Rohlfing 2011) . Thus, touch is prevalent and may play a role in social and communicative development.
Prior studies show that the majority of individuals with ASD are hypo-or hyper-sensitive to touch (Baranek et al. 2006) . These atypical patterns of tactile sensitivity are well documented from first-person accounts of individuals with ASD (Cesaroni and Garber 1991; Minshew and Hobson 2008) , parental reports (Baranek et al. 2006; Leekam et al. 2007) , clinical observation (Baranek and Berkson 1994; Baranek 1999) , and neuroimaging studies (Kaiser et al. 2015) . Furthermore, aberrant responses to touch have been associated with socio-communicative impairments in ASD (Foss-Feig et al. 2012; Hilton et al. 2010) . These findings suggest that the processing of tactile stimuli may be altered in individuals with ASD and that this impairment may affect their social and communicative development.
Given the evidence that social orienting to visual and auditory information is impaired in ASD, and, separately, that touch is a key element in early dyadic interaction, the present study sought to investigate overt attentional orienting to naturally-occurring caregiver-initiated touch in highrisk infants. We examined orienting frequency in response to caregiver-initiated touch in 12-month-olds at high risk for ASD (HRA) that did (HRA+) or did not (HRA−) meet later diagnostic criteria for ASD compared to low-risk comparison infants (LRC−; infants none of whom were later diagnosed with ASD). Infants in the three groups were matched on the amount of touches they received, as it allowed us to control for the opportunities each infant received to respond to touch. We reasoned that, touch responsivity might be related to outcome status since it has been established that young infants with ASD often show hypo-responsiveness to sensory input (Baranek et al. 2013 ) and also exhibit impaired social orienting (Baranek 1999; Dawson et al. 2004; Swettenham et al. 1998) . Second, given the evidence suggesting hyper-responsivity (Baranek et al. 2006 ) and tactile defensiveness in ASD (Baranek et al. 1997) we predicted that, in instances where an infant is already attending to the touch-related stimuli (e.g., the infant is looking at her caregiver's face), an infant who will go onto an ASD diagnosis may more frequently orient attention away from touch compared to the other two groups. Lastly, because prior research has demonstrated that touch may facilitate early language and social communicative development (Abu-Zhaya et al. 2017; Nomikou and Rohlfing 2011; Seidl et al. 2015) , we examined whether early responsivity to touch was associated with later language and ASD symptomatology. Since atypical responsiveness to tactile stimuli in ASD has been linked with greater impairments in social communication, nonverbal communication, and repetitive behaviors (Foss-Feig et al. 2012) , we predicted that atypical attentional orienting to caregiver touch at 12 months would be associated with poorer language abilities and greater socio-communicative impairment at 24 or 36 months.
Methods

Participants
Data for 39 (13 HRA+, 13 HRA−, 13 LRC−) 12-montholds and their caregivers were selected from a larger sample (N = 144) of infant-caregiver dyads that was obtained as a part of a prospective, longitudinal study. All infants had a minimum gestational age of 36 weeks, with no history of prenatal or postnatal medical or neurological problems, and no known genetic disorders (e.g., fragile-X, tuberous sclerosis). LRC infants had a typically developing older sibling and no family history of ASD or other neurodevelopmental disorders. Infants at high risk for ASD had an older sibling with a diagnosis of autistic disorder, Aspergers disorder, or pervasive developmental disorder-not otherwise specified (based on DSM-IV criteria). Diagnostic information for the proband was confirmed using the Autism Diagnostic Observation Schedule (ADOS; Lord et al. 2000) , the Social Communication Questionnaire (SCQ; Rutter et al. 2003) , and/or the Pervasive Developmental Disorders Screening Test-II (PDDST-II; Siegel 2004) if the older sibling was under 4 years of age. All infants were followed longitudinally to determine ASD outcome. After their last visit at either 24 or 36 months, HRA infants were further subdivided into positive (HRA+) and negative (HRA−) ASD outcome groups. Outcome data were collected at 24 or 36 months because not all participants attended both 24 and 36-month visits. For example, out of 13 participants in each of the three groups, only 10 HRA+, 9 HRA−, and 10 LRC− participants attended 36-month visits, whereas only 12 HRA+, 12 HRA−, and 11 LRC− attended 24-month visits. For this study, we included 36-month ADOS severity scores for all those who attended their 36-month visit. Next, we examined whether those who missed their 36-month visit attended their 24-month visit. If they did, their 24-month ADOS severity score was used. All infants in the HRA+ group received a final clinical judgment of ASD by a licensed clinical psychologist (blind to group membership) with expertise in the area of ASD and neurodevelopmental disorders after review of all information, including videos and scores from the ADOS (Gotham et al. 2007 ) from all available lab visits.
In order to control for inter-individual variability in the amount of touch provided by caregivers, first we identified HRA+ participants who completed their 24-and/or 36-month visits from our larger sample. This yielded a sample of 18 HRA+ participants. Two participants in the HRA+ group were excluded because they received fewer than five touch bouts. Remaining infants in the HRA+ (n = 16) group were individually matched based on the frequency of touch bouts provided to them by their caregivers (± 3 touch bouts) with infants in both the HRA− and LRC− groups. A matching window of ± 3 touch bouts was chosen as it provided flexibility to find a match across the three groups, while reducing the variability in the frequency of touches (and thus orienting opportunities) in a given trio. For matching with all HRA+ participants, a group of 21 HRA− and 33 LRC− participants were randomly selected from our larger sample (N = 144). A small group of LRC infants (n = 3) with a later diagnosis of ASD were excluded prior to randomly selecting touch-matched comparison infants due to the low number of infants in this group. Upon matching, 3 HRA+ participants were excluded because there were no matches within the HRA− and LRC− groups. This yielded a final sample of 13 trios matched on touch frequency (13 HRA+, 13 HRA− and 13 LRC−). All the remaining HRA− (n = 8) and LRC− (n = 20) participants who did not find matches with our HRA+ participants were excluded from further analysis. The individualized matching procedure resulted in having 50% HRA+ and 50% HRA− participants at outcome in the HRA group. These three groups did not differ on sex, age, parental education, family income or the frequency of touch bouts (Table 1 ). There were, however, significant differences in infants' Early Learning Composite Scores (ELCS) on the Mullen Scales of Early Learning (MSEL) at 12 months (Table 1) . Specifically, the HRA− group had higher ELCS scores compared to the HRA+, t(24) = 2.79, p = .01, and the LRC− groups, t(24) = 2.02, p = 0.055. However, there were no significant differences between HRA+ and LRC− groups, t(24) = − .54, p = 0.60.
Procedure
At their 12-month visit, caregiver-infant dyads participated in a 10-min free-play session. All dyads were provided with an identical set of age-appropriate toys (e.g., book, ball, toy vehicles) and were instructed to play as they would in any other natural setting. Only sessions with the mother were included in the final sample. The decision to exclude father-infant interactions was based on previous research suggesting that mothers and fathers may interact differently with their children (Walker and Armstrong 1995) and because the vast majority of sessions involved the mother. All free-play interaction sessions were video recorded for later analysis.
Standardized Measures
Mullen Scales of Early Learning
The MSEL is a standardized developmental test for infants and children up to 68 months, and consists of five subscales: gross motor, fine motor, visual reception, expressive language, and receptive language (Mullen 1995) . The Expressive Language scale assesses children's verbal responses to questions, and concept formation. The Receptive Language scale assesses children's ability to decode verbal input. Developmental quotients (DQs) were calculated by dividing the subscale age-equivalent score by the child's chronological age and multiplying by 100 (Messinger et al. 2013; Munson et al. 2008) . Scores from the verbal domain (mean of Receptive and Expressive Language DQs) were used as our index of language abilities. 
Autism Diagnostic Observation Schedule-2
The ADOS-2 is a semi-structured play-based interaction designed to measure autism symptoms in social relatedness, communication, play, and repetitive behaviors. Severity scores from the ADOS-2 diagnostic algorithm were used as symptom measures, with higher ADOS-2 scores reflecting greater severity (Gotham et al. 2007 ).
Observational Measures
Caregiver Touch and Infant Responses to Touch
Video coding of maternal touches and infant responses to touch was performed using ELAN software (Brugman and Russel 2004) . Teams of two trained coders, blind to group membership, evaluated the frequency, type, and location of mother-initiated intentional touches that were delivered to infants during free-play interactions (e.g., a tap on the infant's leg with right hand with a toy). Intentional touch was defined as any touch that was deliberately initiated by the mother. Accidental touches (e.g., mother accidentally brushing the infant's shoulder while trying to reach for a ball) were extremely infrequent and were not coded. Infants' looking behaviors before, during, and after every touch bout were then coded. Each touch event and the associated infant response was agreed upon by both the coders before annotating.
For each hand, touch location (e.g., on the leg) and touch type (e.g., tickle) were coded. Touch events were then combined into touch bouts defined as simultaneous touch events delivered by both hands or consecutive touch events presented by either one or both hands that occurred within 1 s of each other (Fig. 1a) . For analysis of the different touch types, touches were divided into seven categories based solely on their observable differences (See Supplementary Materials for touch locations and types). For instance, holding, moving, and grabbing were grouped together since they Fig. 1 a Illustration of the coding scheme used for the current study. Tiers a, b, c and d show caregiver touches and types delivered by right and left hands respectively. Tier e shows infants' attentional shifts before, during and 1 s after each touch bout. b Coding scheme for infant attention in interactions all involve controlling the infant's body by the caregiver; whereas, brushing, poking, squeezing, and tapping were grouped together as they all include more than one beat of the same action. Coding of maternal touches was based on the touch coding scheme used by Abu-Zhaya et al. (2017) .
Infants' gaze location prior to the touch was coded by looking at infants' eye gaze and/or head movements (Fig. 1a) . For all touch bouts, infant responses were grouped into three pre-touch categories: (1) Non-Lead-Ins, (2) LeadIns, and (3) N/As (Fig. 1b) . For each touch bout, first, the touch location and/or object of focus were identified by watching the entire interaction in order to confirm whether the infant was looking at any touch-related object or location prior to that touch. For example, if the infant was looking at a puppet prior to a touch and was then touched with this object this would be classified as a Lead-In response.
Similarly, post-touch infant responses were coded by looking at infants' overt attentional shifts that occurred during a touch until one second after the end of a touch bout (Fig. 1a) . Infant responses that began one second after the end of a caregiver touch bout were not coded. Infants' responsivity to touch was examined by looking at their first overt response after receiving a touch. Infant responses included looking to: (1) the caregiver's face, (2) the caregiver's hand used to deliver the touch, (3) the object used to deliver the touch or in focus during the period of that touch event, and (4) the location of the touch (e.g., infant's leg). Infant responses that could not be identified as any of the above behaviors, were coded as other (e.g., infant looking at her hand while receiving a touch on her foot.). Cases in which infants' responses were not identifiable were coded as N/A.
Next, the two pre-touch categories (Non-Lead-Ins, LeadIns) were further divided into three trial types (Fig. 1b) . Specifically, the Non-Lead-In category was divided into NoShift, Touch-Related, and Non-Touch-Related responses. For example, if following a touch, the infant shifts her attention to the caregiver, a touch-related object, or the touch location this was classified as Touch-Related. If the infant shifts her attention to an object not involved in the touch, then this was classified as a Non-Touch-Related response. Similarly, the Lead-In category was divided into three response types: Maintaining Engagement, Touch-Related, and Non-Touch-Related responses. Lastly, percentages of Touch-Related, Non-Touch-Related, and No-Shifts/Maintaining Engagement responses were calculated separately for Lead-In and Non-Lead-In categories by dividing the number of trials in each response type by all responses recorded for that category (i.e., Lead-In, Non-Lead-In). Dividing infant responses into No-Shifts/Maintaining Engagement, Touch-Related and Non-Touch-Related responses allowed us to answer two questions: (1) do infants overtly shift attention in response to touch? (2) Is a shift directed towards or away from a touch? The primary rationale for separating the two pre-touch categories (Non-Lead-Ins, Lead-Ins) was to control for the qualitative difference between two similar infant responses post-touch. For example, in the Non-Leadin category a No-Shift would imply that the infant was not responsive to the mother's touch, and hence, failed to orient to any touch-related individual, objects, or locations. On the other hand, a Maintaining Engagement response in the LeadIn category which also involves not shifting one's attention post-touch indicates that the infant is continuing to attend to the touch-related entity. The N/A category was excluded from analyses. A second pair of coders, blind to group membership, recoded 20% of the data (n = 8) to check for interrater reliability. Pearson's correlations were calculated on the percentage of pre-touch categories (i.e., identification of Non-Lead-In and Lead-In categories based on infant's looking behaviors pre-touch). Similarly, correlation coefficients were calculated between the two coding pairs on the percentages of identifying infants' post-touch responses. Reliability between coders was high (r = .94 and r = .81, in pre-touch and post-touch infant looking behaviors respectively).
Results
A series of one-way Analyses of Variance (ANOVAs) for each pre-touch category were conducted to explore whether the percentages of Lead-In, Non-Lead-In, and N/A categories differed in the three groups (HRA+, HRA−, LRC−). There were no significant group differences in percentages of Lead-In, F(2,36) = 0.63, p = 0.53, η p 2 = 0.03, Non-LeadIn, F(2, 36) = 0.79, p = 0.46, η p 2 = 0.04, and N/A categories F(2,36) = 2.76, p = 0.08, η p 2 = 0.17. Additionally, the frequency of different touch types received by infants did not vary significantly across the three groups (Supplementary Table 1 ). . This suggests that infants in the HRA+ group were less responsive to caregiver touch compared to HRA− and LRC− infants when they were engaged in some other non-touch-related activity prior to caregiver-initiated touch. However, there were no significant differences in the percentage of Touch-Related, F(2,36) = 1.05, p = 0.35, η p 2 = 0.05, and Non-Touch-Related Shifts, F(2,36) = 0.70, p = 0.50, η p 2 = 0.03 between the three groups ( Fig. 2a ; Supplementary Table 2 ).
Non-lead-In category
Lead-In Category
Three independent one-way ANOVAs with percentages of each Response Type (Maintaining Engagement, Touch-Related Shift and Non-Touch-Related Shift) x Group (HRA+, HRA−, LRC−) were conducted. Results revealed no significant group differences in the percentage (24) (Fig. 2b; Supplementary  Table 3 ). This indicates that although infants in all groups maintained their attention to touch in the Lead-In category, when they did initiate an overt shift of attention, HRA+ infants were more likely to shift their attention away from that touch compared to HRA− and LRC− infants.
12-Month Touch Responsivity as a Predictor of ASD Symptoms
For the HRA group, two multiple linear regressions were conducted to predict language skills and autism symptomatology based on percentage of No-Shifts in the Non-Lead-In category and Touch-Related and Non-Touch-Related shifts in the Lead-In category. Our first multiple linear regression examined whether No-Shifts in the Non-Lead-In category and Touch-and Non-Touch-Related shifts in the Lead-In category predict ADOS severity scores. A second regression analysis examined if the same three variables predict verbal DQ scores as measured by the MSEL at outcome. The results of the regressions indicated that touch responsivity at 12 months predicted ADOS severity scores, but not MSEL verbal DQ scores, at outcome in the HRA group (Table 2) .
Specifically, the three predictors explained 30.8% of the variance in ADOS severity scores in the HRA group. Noshifts in the Non-Lead-In category significantly predicted ADOS severity scores (Fig. 3) , whereas Touch-Related shifts and Non-Touch-Related shifts in the Lead-In category did not (Table 2) .
Discussion
We examined overt attentional orienting to caregiver touches in 12-month-olds at high risk for ASD, and the relationship between early responsivity to caregiver touch and children's language skills and ASD symptomatology at outcome. Our results indicate that 12-month-olds later diagnosed with ASD (HRA +) are less likely to shift their attention in response to caregiver touch compared to LRC− and HRA− infants. In addition, infants in the HRA+ group show fewer Touch-Related and more Non-Touch-Related Shifts compared to the LRC− infants, indicating that HRA+ infants are more likely to direct their focus away from, rather than toward, any touch-related stimuli. Similarly, HRA+ infants show less responsivity to touch compared to HRA− infants, albeit at a marginally significant level. Finally, for the HRA group, the percentage of No-Shifts at 12 months, but not Lead-In Touch-Related and Non-Touch-Related shifts, significantly predicts ADOS severity scores at outcome. However, touch responsivity at 12 months is not predictive of language scores in the HRA group at outcome. We discuss three possible explanations that may account for this atypical responsivity to touch in infants later diagnosed with ASD.
First, our finding that infants later diagnosed with ASD are less likely to overtly shift their attention in response to touch extends prior reports of impaired social orienting in ASD to a new domain since previous reports of impaired social orienting have only been documented in response to visual (Baranek 1999; Swettenham et al. 1998 ) and auditory (Dawson et al. 2004) cues. This extension to touch makes sense within a framework in which ASD is characterized by a general impairment in attentional functioning (Keehn et al. 2013) and in which failure to rapidly shift attention between any stimuli may contribute to impairments in social orienting (Courchesne et al. 1994; Swettenham et al. 1998) . Thus, our results indicating greater percentage of No-Shifts in the HRA+ infants may support a domain-general impairment in attentional orienting. Second, increased No-Shift responses to touch in the HRA+ group may reflect early differences in social motivation (Chevallier et al. 2012; Dawson et al. 2004) . According to the social motivation theory, individuals with ASD often find it difficult to form stimulus-reward contingencies for social stimuli, which may result in reduced attention directed towards such stimuli (Chevallier et al. 2012) . Given that touch here is delivered in a social context, this is a plausible explanation for this result. Moreover, this argument is further supported by the finding that HRA+ infants showed greater Non-Touch-Related Shifts in Lead-In touch bouts. It is possible that infants in the HRA+ group may not have found such experiences to be inherently rewarding thereby choosing to orient their attention away from those interactions. Importantly, the frequency of specific touch types presented to infants did not differ across the three groups, suggesting that differences in infants' responsivity is unlikely to be attributed to the characteristics of specific types of maternal touches.
Third, although these findings are congruent with the hypotheses that young children with ASD show 'sticky attention' patterns (Elsabbagh et al. 2013; Zwaigenbaum et al. 2005 ) and lack of interest in social stimuli (Chevallier et al. 2012) in early development, they also raise the possibility that children with ASD have a more general impairment in processing sensory stimuli. In particular, young children with ASD have been shown to exhibit both hypo-and hyper-responsiveness to sensory stimuli, with hypo-responsiveness being more prevalent during early development (Baranek et al. 2006 (Baranek et al. , 2013 . In the present study, HRA+ infants were significantly less responsive to caregiver touch in the Non-Lead-In category potentially indicative of tactile hypo-responsivity. However, when HRA+ infants did respond to touch in the Lead-In category, they were more likely to orient their attention away from that interaction compared to infants in the other groups suggesting that they may be hyper-responsive (e.g., aversion/avoidance) to caregiver touch.
Additionally, our findings indicate that increased noshift responses in the Non-Lead-In category, but not Touch-Related or Non-Touch-Related shifts in the LeadIn category, can reliably predict ADOS severity scores in HRA infants at outcome. These results are consistent with prior research suggesting that hypo-responsiveness to sensory stimuli is characteristic of young children with ASD in social contexts (Baranek et al. 2006 ). In particular, we found a positive correlation between percentage of No-Shifts in the Non-Lead-In category and ADOS severity scores in HRA infants at outcome, suggesting that infants who had greater No-Shifts had increased ASD symptomatology. These results support findings by Cascio et al. (2018) and Foss-Feig et al. (2012) and suggest that deficits in attending to touch may be associated with impaired social interaction in ASD and indicate that this relationship may be evident early in development. Thus, any deficit in attending to touch in infants may be detrimental for later socio-communicative development. However, it still remains unclear whether this atypical responsivity to touch is a result of an impairment in attending to tactile stimuli and how this may contribute to the heterogeneous nature of social-communicative deficits observed in ASD. Future research should examine the neural and behavioral indices of touch-related attentional capture to social and non-social stimuli and how tactile responsiveness relates to socio-communicative impairments in ASD. Examining touch responsivity in both social and non-social domains may help to adjudicate between theories of domaingeneral attentional deficits and domain-specific deficits in social motivation.
Lastly, since attention to touch may affect speech perception and early vocabulary development in infants (AbuZhaya et al. 2017; Seidl et al. 2015) , we examined the association between touch responsivity and later language in the HRA group. Our findings indicate that, touch responsivity is not predictive of language skills at outcome. This may be the result of the specific outcome measure used. The MSEL assesses children's use of language during the testing period and does not provide us with information regarding the child's overall vocabulary. Further, some have argued that children's motivation, attention and test-taking skills may contribute to their language scores in such structured tasks (Condouris et al. 2003) . Using parental assessment of children's early vocabulary, thus, might provide us with a measure that looks at children's language abilities as observed in naturalistic settings. Additionally, prior research examining the role of touch suggests that children's early vocabularies may include words that are frequently associated with caregiver touches (Abu-Zhaya et al. 2017; Nomikou and Rohlfing 2011) . Therefore, future work should explore the relation between touch responsivity and children's later vocabulary levels to examine the role of touch in word learning abilities.
The current study is not without limitations. In particular, our results should be considered preliminary given our sample size. While relatively small, the current sample was selected to be well matched based on caregiver touches to avoid potential confounds that may occur between infant responsivity and touch frequency. Specifically, a major concern is that the total amount of touches presented to infants could differ and thus affect infants' responsivity. For example, given that individuals with ASD often show hypo-responsiveness to surrounding stimuli (Baranek et al. 2013) , it is possible that caregivers with HRA+ infants provide more touches to their infants to elicit a social response. Alternatively, infants who are hyper-responsive to touch may receive overall less touches by their caregivers. Matching based on touch bouts therefore, allowed us to control for the opportunities that each participant received to respond to touch. In addition, it is important to acknowledge that our HRA− group had a higher Mullen ELCS score at 12 months compared to HRA+ and LRC− groups, which may have been a factor of how these infants responded to maternal touch. Nonetheless, there were no differences in Mullen ELCS scores between HRA+ and LRC− infants; groups which yielded significant differences in touch responsivity.
In conclusion, our findings show that HRA+ infants are less responsive to caregiver touch compared to LRC− infants and that when they do respond, they may orient away from touch. This work also reveals that non-responsiveness to caregiver-touch at 12 months can predict ADOS severity scores at outcome for infants in the HRA group. Thus, examining reduced responsivity to caregiver touch may be helpful in future research that aims to study early behavioral markers in infants at high risk for ASD.
